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© A pharmaceutical composition comprising a physiologically active polypeptide, an absorption promoting 
agent consisting of a combination of an organic acid and a fatty acid sucrose ester in admixture with a 
pharmaceutical^ acceptable carrier or diluent, which is suitable for oral administration and for application to the 
oral cavity, by which the polypeptide can sufficiently be absorbed through the intestinal tract or the mucous 
membrane in the oral cavity and exhibit the physiological activities without being suffered from enzymolysis. 
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This invention relates to a physiologically active polypeptide-containing pharmaceutical composition. 
More part.cularly, it relates to a composition suitable for oral administration or application to the oral cavity 
which comprises a physiologically active polypeptide, an absorption promoting agent consisting of a 
combination of an organic acid and a fatty acid sucrose ester in admixture with a conventional pharmaceuti- 
cal^ acceptable carrier or diluent. 
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Polypeptides such as insulin and calcitonin are water soluble high molecular weight compounds which 
are easily decomposed with stomach juice or intestine proteases (e.g. pepsin, trypsin), and hence, when 
these polypeptides are orally administered, they can not exhibit their physiological activities without beinq 
absorbed. - a 

Accordingly, in order to exhibit the physiological activities, these polypetides are usually used in the 
form suitable for injetion. However, such an administration form is not convenient and gives sometimes pain 
to the patients particularly when they must be administered at certain intervals or frequently. 

From the above viewpoint, it has been investigated to use the polypeptides in other administration 
forms than injection, and the present inventors have proposed a pharmaceutical composition suitable for 
administration by a vaginal route (Japanese Patent First Publication (Kokai) No. 294632/1989). Pharmaceuti- 
cal composition for oral administration has also been proposed, for example, compositions incorporated with 
fatty acid sucrose esters (cf. Japanese Patent First Publication (Kokai) Nos. 10020/1987 and 33128/1987) 
but these compositions are still not sufficient in absorbability of the active ingredient. 

25 Brief Description of the Invention 

According to the intensive studies by the present inventors, it has been found that by incorporating a 
combination of an organic acid and a fatty acid sucrose ester as an absorption promoting agent into the 
composition, the physiologically active polypeptide can effectively be absorbed via intestinal tract or 

so mucous membrane in the oral cavity, and hence, the composition is useful for oral administration or for 
application to the oral cavity. 

An object of the invention is to provide a physiologically active polypeptide-containing pharmaceutical 
composition which is suitable for oral administration or for application to the oral cavity. Another object of 
the invention is to promote the absorption of the physiologically active polypeptide through the intestinal 

35 tract or mucous membrane in the oral cavity by using a combination of an organic acid and a fatty acid 
sucrose ester as an absorption promoting agent. A further object of the invention is to provide a rapidly 
soluble composition suitable for application to the oral cavity. These and other objects and advantages of 
the invention will be apparent to those skilled in the art from the following description. 

40 Brief Description of Dra wing 

Fig. 1 is a graph showing the effects for promoting absorption of human calcitonin (h-CT) by a 
combination of various fatty acid sucrose esters and tartaric acid. 

Fig. 2 is a graph showing the effects for lowering calcium in serum accompanied to the h-CT absorption 
promoting effects by a combination of various fatty acid sucrose esters and tartaric acid. 

Fig. 3 is a graph showing comparison in the serum calcium lowering effects between the use of a 
combination of sucrose laurate and tartaric acid, and the use thereof alone. 

Fig. 4 is a graph showing comparison in the effects for promoting absorption of h-CT between the use 
of a combination of sucrose laurate and tartaric acid, and the use thereof alone. 

Fig. 5 is a graph showing the effects for promoting absorption of a thyroid-stimulating hormone by a 
combination of sucrose stearate and tartaric acid. 

Fig. 6 is a graph showing the effects for promoting absorption of an adrenocorticotrophic hormone by a 
combination of sucrose palmitate and tartaric acid. 

Fig. 7 is a graph showing the effects for promoting absorption of calcitonin in a sublingual tablet. 
Fig. 8 is a graph showing the effects for promoting absorption of calcitonin by a combination of various 
fatty acid sucrose esters and tartaric acid in a rapidly soluble composition. 

Detailed Description of the Invention 
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The physiologically active poly pepti de-containing pharmaceutical composition of the invention com- 
prises as an active ingredient an effective amount of a physiologically active polypeptide, an absorption 
promoting agent consisting of a combination of an organic acid and a fatty acid sucrose ester in admixture 
with the conventional pharmaceutical^ acceptable carrier or diluent, which is suitable for oral administration 

5 or for application to the oral cavity. 

The organic acid used as one of the absorption promoting agent includes acetic acid, butyric acid, 
fumaric acid, malonic acid, phthalic acid, propionic acid, glutaric acid, adipic acid, valeric acid, caproic acid, 
maleic acid, ascorbic acid, isoascorbic acid, malic acid, succinic acid, lactic acid, tartaric acid, citric acid, 
and benzoic acid, among which the preferred ones are tartaric acid, citric acid, malic acid, lactic acid, 

10 benzoic acid and succinic acid. These organic acids may be used alone or in combination of two or more 
thereof. The amount of the organic acids may vary depending on the kinds of the preparation, but in case of 
a composition for oral administration, it is used in an amount of 0.1 to 70 % by weight, preferably 1 to 50 % 
by weight, based on the whole weight of the composition. In case of a composition suitable for application 
to the oral cavity (sublingual tablet), it is used in an amount of 0.1 to 30 % by weight, preferably 2 to 20 % 

75 by weight, based on the whole weight of the composition. Besides, in case of a rapidly soluble preparation 
for application to the oral cavity, it is used in an amount of 30 to 90 % by weight, preferably 50 to 80 % by 
weight, based on the whole weight of the preparation (in the lyophilized form). 

The fatty acid sucrose ester includes sucrose stearate, sucrose palmitate, sucrose oleate, sucrose 
laurate, sucrose behenate, and sucrose erucate, among which the preferred ones are sucrose stearate, 

20 sucrose palmitate, sucrose oleate, and sucrose laurate. These fatty acid sucrose esters may be used alone 
or in combination of two or more thereof. The amount of the fatty acid sucrose esters may vary depending 
on the kinds of the preparation, but in case of a composition for oral administration, it is used in an amount 
of 0.1 to 50 % by weight, preferably 0.5 to 30 % by weight, based on the whole weight of the composition. 
In case of a composition suitable for application to the oral cavity (sublingual tablet), it is used in an amount 

25 of 0.1 to 20 % by weight, preferably 1 to 10 % by weight, based on the whole weight of the composition. 
Besides, in case of a rapidly soluble preparation for application to the oral cavity, it is used in an amount of 
5 to 50 % by weight, preferably 15 to 35 % by weight, based on the whole weight of the preparation (in the 
lyophilized form). 

The physiologically active polypeptides used in the invention are polypeptides having a comparatively 

30 low molecular weight. Suitable examples of the physiologically active polypeptides are, insulin, angiotensin, 
vasopressin, desmopressin, LH-RH (luteinizing hormone-releasing hormone), somatostatin, calcitonin, 
glucagon, oxytocin, gastrins, somatomedins, secretin, h-ANP (human atrial natriuretic peptide or factor), 
ACTH (adrenocorticotropic hormone), MSH (melanocyte-stimulating hormone), 0-endorphin, muramyl dipep- 
tide, enkephalins, neurotensin, bombesin, VIP (vaso-active intestinal polypeptide), CCK-8 (cholecystokin-8), 

35 PTH (parathyroid hormone), CGRP (calcitonin gene related peptide), TRH (thyrotropin releasing hormone), 
endothelin, TSH (thyroid-stimulating hormone), and their derivatives. 

The polypetides used in the present invention include not only the naturally occurred polypeptides but 
also the physiologically active derivatives thereof. For instance, the calcitonins used in the present invention 
include not only the naturally occurred calcitonins such as salmon calcitonin, human calcitonin, porcine 

40 calcitonin, eel calcitonin, chicken calcitonin, rat calcitonin, bovine calcitonin, and sheep calcitonin, but also 
analogous products such as [ASU 1,7 ]-eel calcitonin, i.e. elcatonin. 

The physiologically active polypeptides are contained in the composition of the present invention in an 
amount sufficiently exhibiting the activities, which may vary depending on the kinds of the polypeptides. For 
instance, in case of calcitonins, the content thereof is in an amount wherein the calcitonins can sufficiently 

45 exhibit their activities suitable for treating paget's disease, hypercalcemia and osteoporosis. 

The composition of the present invention may optionally contain animal proteins and/or vegetable 
proteins in order to prevent any undesirable enzymolysis of the polypeptides during absorption after oral 
administration. The animal and vegetable proteins are preferably the conventional proteins suitable for foods 
and medicaments. 

so Preferred examples of the animal proteins are albumin (e.g. bovine serum albumin, human serum 
albumin, etc.), casein, gelatin, and the like. Preferred examples of the vegetable proteins are gluten, zein, 
soy bean protein, and the like. These animal and vegetable proteins may be used alone or in combination 
of an animal protein and a vegetable protein in an appropriate ratio. The amount of the animal and/or 
vegetable proteins to be incorporated into the composition of the present invention may vary depending on 

55 the kinds of the polypeptides to be stabilized, but is usually in the range of 0.001 to 25 % by weight based 
on the whole weight of the composition. 

The composition of the present invention includes various types of composition, i.e. compositions for 
oral administration, such as tablets, capsules, granules, etc., and compositions for application to the oral 
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con'vpntinn,, 38 Sublin 9 ua ' tablets - These compositions may be prepared in a conventional manner using the 
conventional carriers and diluents, such as excipients, binders, lubricants etc 

cel.ubseTtc'which^ f T ^ ^ 35 ' aCt0Se ' ™ rose - 9 ,ucose ' sterches ' crystalline 

the ' wh ' ch are usua,, y used in an amount of 50 to 90 % by weight based on the whole weight of 

lodinl P '° n: ?" derS SUCh 35 h y drox VP ro Py' cell "^e, carboxymethyl cellulose, carboxymethyl cSose 

are usuanrurid ' 9 ^ alCOh °'' fagacanth, sodium arg'inate, etc which 

^bricanS such 1 am ° U ' t0 ^ % * ^ b " ad ° n the Wh °' e Wei 9 ht of the composition; 
lubr cants such as magnesium stearate, calcium stearate, talc, etc. which are usually used in an amount o 
0.5 to 3 % by weight based on the whole weight of the composition 

m P th^ e ^.T rialS f °l enteri ° COatin9 inClUd6S h y dr °xypropyl methyl cellulose phthalate, hydroxypropyl 
methyl cellulose acetate succinate, cellulose acetate phthalate, methacrylic copolymer, and theHke 

.t a rIl C ! t merS h U ! ed f ° r Sub,in 9 ual tablets in c'"dc excipients such as lactose, sucrose, mannitol' sorbitol 

T"!? used in an am ° unt of 50 to 90 % by wei9ht based on the who,e ^ 

h7h, , ' 1 1 S SUCh 3S cr y stalline cellulose, hydroxypropyl cellulose, carboxymethyl cellulose 

hyd oxypropy. methyl cellulose, methy, cellulose, dextrin, etc. which are usually used in TZuTrtTto 
15 % by weight based on the whole weight of the composition; disintegrators such as carboxvme hv^ 

TSZ^-£T^TTT" methyl ce,,ulose ' starches etc - which « 

an amount of 1 to 15 % by weight based on the whole weight of the composition; lubricants such as 

SnZdTT- Ca, . CiUmSteara,e - ta,c ' etc - whic * are usually used in an amount of 0.5 o 3 t by 
weight based on the whole weight of the composition V 

solub| h p e rn° m Tf ° n f h ° r K app,iCation t0 the oral cavity, particularly sublingual tablets, include a rapidly 
o^oJL h P Ch 18 rapid ' y diSS0 ' Ved Within the 0ral cavi *y The ra P' d 'y soluble composition s 

(e g Tuar aur3t e h° r * ^V 3 ™ 8 SUCh 33 ^ ^ P^nylpyrmlidone. or nature, gums 
(e.g. guar gum locust bean gum, etc.) instead of excipients. binders and lubricants and mixing homooe- 



30 Experiment 1 



ac^uc^^^^ abS ° rPti0n ° f Ca,Cit ° nin bV 3 combina «°" * various organic acids and various fatty 
™ m K° IU ! i0nS f COntainin9 bovine serum albumin (BSA) 0.3 w/v%, an absorption promotinq aoent (a 

ss?sss :r P s reX n d c acids 05 and 10 w/v% and sucrose ^ 05 - % > L 22 c a s n L a 

tec t Ma ! e t Wis ) ar ra ts (weighing about 250 g) were anestherized with Nembutal, and before administerina the 
test solution (the calcitonin solution prepared above), the blood was collected from right externS uou^ 
Z \^! sub 'f "9 the rats to ventrotomy, each calcitonin solution was mU^JTl!^^, 
the small intestine by a closed loop method in an amount of 0.1 ml per 100 g of rat AfteT the 
seSdte 2 °° d ^ CO " eCted 3t interV3,S (after 5 ' 15 ' 30 and 60 mi "^s). Aftefthe semm was 

ZS^Fj^to"!?^ Semm WaS meaSUred With Calcium C kit Manufactured by Wako 
uunyaku K.K., Japan) (n = 3). The results are shown in Table 1. 



55 



BNSDOCID: <EP 051721 1A1 I > 



4 



EP 0 517 211 A1 



Table 1 



[Lowering rate of serum calcium (%)] 


Oragnic acids 


Concentration (%) 


Time after administration (min) 


5 


15 


30 


60 ; 


Malic acid 


0.5 


1.5 


5.0 


8.8 


4.8 


Succinic acid 


0.5 


2.6 


4.7 


3.9 


-2.5 


Lactic acid 


0.5 


1.9 


7.6 


9.0 


4.4 


Tartaric acid 


0.5 


3.9 


5.3 


5.2 


-2.8 


Tartaric acid 


1.0 


0.4 


8.2 


9.9 


10.1 


Citric acid 


1.0 


0.1 


4.1 


6.1 


-2.8 


Benzoic acid 


1.0 


2.9 


10.8 


10.1 


8.3 



As is shown in Table 1, in each test solution, the lowering of serum calcium was observed. 
Experiment 2 

Effects for promoting absorption of an active substance by using fatty acid sucrose esters having different 
HLB values: 

Solutions containing BSA 0.3 w/v%, an absorption promoting agent (a combination of tartaric acid T.O 
w/v% and each of the following fatty acid sucrose esters 0.5 w/v%) and h-CT 10 ug/ml were prepared. 



Fatty acid sucrose esters HLB value 

1. Sucrose stearate (S-270) 2 

2. " (S-970) 9 

3. " (S-1670) 16 

4. Sucrose laurate (L-1695) 16 



As a reference solution, there was used a 0.1 M acetate buffer solution containing BSA 0.3 w/v%, 
tartaric acid 1.0 w/v% and h-CT 10 ug/ml. 

In the same manner as described in Experiment 1, the test solution was administered, and the blood 
was collected at intervals (after 5, 15, 30 and 60 minutes). After the serum was separated, the h-CT 
concentration in serum was measured by RIA. The results are shown in the accompanying Fig. 1, wherein 
the value is shown by the difference to the initial value. 

As is shown in Fig. 1, the calcitonin solutions of the invention showed the h-CT concentration in blood 
became maximum 5 minutes after the administration and showed higher h-CT concentration in blood than 
that of the reference solution (using tartaric acid alone). 

Experiment 3 

Effects for promoting absorption of an active substance by using fatty acid sucrose esters having different 
fatty acid residues: 

By using fatty acid sucrose esters having HLB 16 and different fatty acid residues, there were prepared 
solutions containing BSA 0.3 w/v%, an absorption promoting agent (a combination of tartaric acid 1.0 w/v% 
and each of the following fatty acid sucrose esters 0.5 w/v%) and h-CT 5 ug/ml. 
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Fatty acid sucrose esters 


Fatty acid residue 


1. Sucrose stearate (S-1670) 

2. Sucrose palmitate (S-1670) 

3. Sucrose laurate (L-1695) 


stearic acid 
palmitic acid 
lauric acid 



ih. H'„ h H ^ TT, 35 des<:ribed in Expertam 1, the tost solution was administered to the rats aod 



Experiments 



Comparison of the effects for promoting absorption of an active substance between the use of tartarir *riH 
or a fatty ac.d sucrose ester alone and the use of a combination thereof: ° * 

w/v* ^nlT C ° ntai " 1 in9 BSA 03 W/V% ' an absor P tio " P^oting agent (a combination of tartaric acid 1 0 
20 t ° Se ' aUrate 0 5 W/V%) and h " CT 5 u 9 /ml and solutions containing BSA 0 3 w/v% an 

absorption promoting agent (either alone of tartaric acid or sucrose .aurate) and\-CT 5 ugTm, W ere 

the liH? I*!?* T7Z 35 described in Experiment 1, the test solution was administered to the rats and 

conation n^T * J** *" ^ W3S Separated ' the ca,cium concentration arS h-c? 

25 te ltZn Serum p wer , e me ^ured. The results are shown in the accompanying Fig. 3 and Fig 4 

oh,™ ^ ' 9 ' 3 and Rg - 4 ' ln view ° f the ,owerin 9 of th * °'ood Jcium concentration and the 

'artal a 0 cid Lh "T* 1 b,0Od ' the abSOrption ■0« consisting of TcimWnal 

tartaric acid and sucrose laurate showed superior effects for promoting absorption o?h-CT in comoarison 
with the use of tartaric acid or sucrose laurate alone. " comparison 



Experime nt 5 

Effects for promoting absorption of TSH: 

35 w/v* and^o C ° nta ; nin$ \ BS * 0 3 w/v% - an absorption promoting agent (a combination of tartaric acid 1 0 
w/v /o and sucrose stearate (S-1670) 0.5 w/v%) and TSH 500 ug/ml was prepared As a reference sa Eton 
there was prepared a solution containing BSA 0.3 w/v% and TSH 500 ug/ml ' 

amount of S TSH ToZ^ ^P 6 ™ 6 * the test s °"*°n was administered to the rats in an 

SZL?«?2J?tS2 63 ^ the b ' 00d WaS CO " ected at interva,s ' After serum was 
40 Kg. 5 S concentrat.cn was measured by RIA. The resutts are shown in the accompanying 

™n^ S JV h °. Wn "1 FiQ " 5 ' the SOluti ° n ° f the inven «on showed far higher increase of the blood TSH 
concentration than the reference solution containing no absorption promoting agent. 

Experiment 6 
Effects for promoting absorption of ACTH: 

wl J fnH ti0n C ° ntainin9 BSA 0 3 w/v% - an absorption promoting agent (a combination of tartaric acid 1 0 

60 Shin fh 56 Palm ' ta,e (P " 1670) 05 W/V%) and ACTH 500 "9/ml was prepared As a reference 
solu ,oa there was prepared a solution containing BSA 0.3 w/v% and ACTH 500 ug/ml 

amount of S ACTH ma nn e [ " 1 - th * test solution was administered to the rats in an 

separld *e Wood apth ^ J* *" ***" W3S C °" eCted at interva,s - After *e serum was 
-ng Rg 6 concentration was measured by RIA. The results are shown in the accompany- 

higher 5 L*eZ n liS lS\%T n USi " 9 a " abSOrPti °" Pr0m0tin9 a9ent of the invention s howed far 
promoting ^t AC ™ COncentrat,on tha " ™e Terence solution containing no absorption 



45 



BNSDOCID: <EP 051721 1A1_I_> 




EP 0 517 211 A1 



70 



Example 1 
Tablets: 

In accordance with the tablet fomulation as shown in Table 2, lactose, corn starch, tartaric acid, a fatty 
acid sucrose ester (Ryoto Sugar Ester L-1695, manufactured by Mitsubishi Chemical, Japan), h-CT and 
BSA are mixed, and thereto is added an aqueous solution of hydroxypropyl cellulose (HPC). The mixture is 
kneaded and extrued to granulate to give granules. The granules are mixed with magnesium stearate, and 
the mixture is tableted with a tableting machine to give crude tablets (each diameter 8 mm, weight 250 mg). 

Table 2 



75 



20 



Tablet components 


Amount 


Lactose 


22.8 g 


Corn starch 


21 .Og 


Fatty acid sucrose ester 


1.5 g 


Tartaric acid 


3.0 g 


Human calcitonin (h-CT) 


0.1 g 


Bovine serum albumin (BSA) 


0.3 g 


Hydroxypropyl cellulose (HPC) 


1-2 g 


Magnesium stearate 


0.1 g 



25 



The crude tablets thus prepared are coated with a coating liquid prepared according to the coating 
formulation as shown in Table 3 with a high coater to give the desired tablets. 



Table 3 



30 



35 



Coating formulation 


Amount 


Hydroxypropyl methyl cellulose acetate succinate 


10g 


Triethyl citrate 


2g 


Ethanol 


80 g 


Water 


eg 



Example 2 



40 Capsules: 

In accordance with the capsule fomulation as shown in Table 4, malic acid, a fatty acid sucrose ester 
(Ryoto Sugar Ester L-1695, manufactured by Mitsubishi Chemical, Japan), salmon calcitonin and BSA are 
mixed, and the mixture (each 100 mg) is filled into Japan Pharmacopeia #4 capsule to give capsules. 

45 

Table 4 



Capsule components 


Amount 


Malic acid 

Fatty acid sucrose ester 

Salmon calcitonin 

Bovine serum albumin (BSA) 


12.4 g 
6.0 g 
0.4 g 
1-2 g 



The capsules thus prepared are coated with a coating liquid prepared according to the coating 
formulation as shown in Table 5 with a fluidized granulator to give the desired capsules. 



7 
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Table 5 



Coating formulation 


Amount 


Methacrylic copolymer-S 

Castor oil 

Ethanol 


20 g 

3g 

377 g 



10 



Example 3 



Granules: 

75 RqA^v 0 ^^^ 9ranU ' e fomL,,ation as shown jn Tab| e 6, lactose, corn starch, human calcitonin, 

-ru 1 30 , 30 3 atty acid SUCr0se ester are mixed > and theret0 js adde d an aqueous solution of HPC 
The mixture is kneaded and extrued to granulate to give granules. 



20 



25 
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Table 6 



Granule components 


Amount 


Lactose 

Corn starch 

Human calcitonin 

Bovine serum albumin (BSA) 

Citric acid 

Fatty acid sucrose ester 
Hydroxypropyl cellulose (HPC) 


7.2 g | 
12.3 g 
0.2 g 
0-6 g 
6.2 g 
3.0 g 
0.5 g 



fnrm T S- 0rBnUl ? *"? P repared are ™™-™*ed with a coating liquid prepared according to the coating 
formulation as shown in Table 7 with a fluidized granulator to give the desired granules. 



35 



40 



Table 7 



Coating formulation 


Amount 


Methacrylic copolymer-S 

Castor Oil 

Talc 

Ethanol 

Purified water 


30g 

1.5 g 
15 g 
498 g 
55.5 g 



45 



Example 4 



Sublingual tablets: 



50 



In accordance with the fomulation as shown in Table 8, lactose, corn starch, hydroxypropyl cellulose 
sucrose stearate, tartaric acid, and human calcitonin are mixed, and the mixture is tableted with a tabletina 
machine to give the desired sublingual tablets. 
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Table 8 



Sublingual tablet components 


Amount 


Lactose 


75.6 g 


Corn starch 


13g 


Hydroxypropyl cellulose 


1 9 


Sucrose stearate 


3g 


Tartaric acid 


7g 


Human calcitonin (h-CT) 


0.4 g 



75 



Example 5 
Sublingual tablets: 



20 



In accordance with the fomulation as shown in Table 9, the desired sublingual tablets are prepared in 
the same manner as described in Example 4. 

Table 9 



25 



30 



Sublingual tablet components 


Amount 


Lactose 


58.8 g 


Crystalline cellulose 


24 g 


Polyvinylpyrrolidone 


3g 


Sucrose palmitate 


4g 


Malic acid 


10g 


Human calcitonin (h-CT) 


0.2 g 



Example 6 
35 Sublingual tablets: 

In accordance with the fomulation as shown in Table 10, the desired sublingual tablets are prepared in 
the same manner as described in Example 4. 



40 



Table 10 



50 



Sublingual tablet components 


Amount 


Lactose 


67 g 


Sorbitol 


4g 


Mannitol 


8.4 g 


Carboxymethyl cellulose sodium 


2.6 g | 


Sucrose oleate 


sg 


Citric acid 


12 g 


Salmon calcitonin 


1 g 



55 



Experiment 7 

Effects for promoting absorption of calcitonin in sublingual tablets: 



The sublingual tablets prepared as in Examples 4 and 5 were used as the test material (content of 
calcitonin, 1 mg or 0.5 mg per each tablet, 250 mg). 

9 
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The test material (each one tablet) was administered by a sublingual route to a male Beagle dog which 
fasted overnight. After the administration, the blood was collected at intervals (after 5, 10, 15, 20 30 45 60 
and 120 minutes). After the serum was separated, the blood human calcitonin concentration 'was measured 
by RIA. The results are shown in the accompanying Fig. 7. 

Example 7 

Rapidly soluble preparation: 

In accordance with the fomulation as shown in Table 11, salmon calcitonin 10 mg, tartaric acid 2 g, and 
sucrose stearate 1 g are dissolved in an aqueous gelatin solution (1 w/v%) 10 ml. The solution (each 1 ml) 
is added to a vessel, followed by lyophilization to give the desired rapidly soluble preparation (sublingual 
tablets). 9 



15 


Table 1 1 




Raidly soluble prepar. components 


Amount 


20 


Aqueous gelatin solution (1 w/v%) 
Tartaric acid 
Sucrose stearate 
Salmon calcitonin 


10 ml 

2g 
1 g 

10 mg 


25 

Example 8 






Rapidly soluble preparation: 






3Q In accordance with the fomulation as shown in Table 12, the desired 
(sublingual tablets) is prepared in the same manner as described in Example 7. 




Table 12 




35 


Raidly soluble prepar. components 


Amount 


40 


Aqueous gelatin solution (1 w/v%) 
Citric acid 
Sucrose oleate 
Human calcitonin 


10 ml 

1 9 

0.2 g 
10 mg 



45 



50 



55 



Experiment 8 

Effects for promoting absorption of calcitonin by using a combination of various organic acids and a fattv 
acid sucrose ester in rapidly soluble composition: 

Test materials were prepared by dissolving salmon calcitonin 3 mg, an organic acid 20 w/v% and 
sucrose stearate (S-970) 10 w/v% to a 1 w/v% aqueous gelatin solution 3 ml, adding the solution (each 1 
ml) to a vessel, followed by lyophilization. 

Each one of the test material was administered by a sublingual route to a male Beagle dog which fasted 
overnight, and the blood was collected at intervals (after 10, 20, 30, 45 and 60 minutes). After the serum 
was separated, the calcium concentration in serum was measured with Calcium C kit (manufactured bv 
Wako Junyaku K.K., Japan) (n = 3). The results are shown in Table 13. 

As is shown in Table 13, in each material using any organic acid, there was observed the lowering of 
blood calcium concentration, while no lowering of blood calcium concentration was observed in the material 
using no organic acid. 
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Table 13 



[Lowering rate of serum calcium (%)] 


Oragnic acids 


Time after administration (min) 


10 


20 


30 


45 


60 


Tartaric acid 


3.0 


2.9 


5.1 


8.3 


7.8 


Citric acid 


4.5 


2.3 


3.0 


1.6 


2.2 


Malic acid 


4.5 


2.7 


3.3 


1.4 


1.5 


(-) 


-2.2 


-1.5 


-3.6 


-3.1 


-4.1 




Experiment 9 



Effects for promoting absorption of an active substance by using fatty acid sucrose esters having different 
HLB values in rapidly soluble composition: 

Test materials were prepared by dissolving salmon calcitonin 3 mg, tartaric acid 20 w/v%, and each 
fatty acid sucrose ester 10 w/v% to a 1 w/v% aqueous gelatin solution 3 ml, adding the solution (each 1 ml) 
to a vessel, followed by lyophilization. 

In the same manner as described in Experiment 8, the test material was administered to the dog, and 
the blood was collected at intervals, and the blood calcium concentration was measured. The results are 
shown in Table 14. 

As is shown in Table 14, in each material using fatty acid sucrose esters having various HLB values, 
there was observed the lowering of blood calcium concentration. 



Table 14 



30 



35 



[Lowering rate of serum calcium (%)] 


HLB values 


Time after administration (min) ; 


10 


20 


30 


45 


60 


9 


3.0 


2.9 


5.1 


8.3 


7.8 


5 


3.0 


7.5 


4.1 


8.6 


6.1 


3 


4.7 


3.3 


3.2 


2.8 


3.6 



40 

Experiment 10 

Effects of the concentration of an organic acid and a fatty acid sucrose ester on the absorption of the active 
ingredient in rapidly soluble composition: 

45 

Test materials were prepared by dissolving human calcitonin 3 mg, citric acid and sucrose stearate (S- 
970) in the concentration as shown in Table 15 to a 1 w/v% aqueous gelatin solution 3 ml, adding the 
solution (each 1 ml) to a vessel, followed by lyophilization. 

In the same manner as in Experiment 8, the test material was administered to the dog, and the blood 
so was collected at intervals. After the serum was separated, the human calcitonin concentration in serum gas 
measured by RIA. The results are shown in Table 15. 

As is shown in Table 15, in the test materials of all concentrations of the organic acid and fatty acid 
sucrose ester, there was observed the absorption of human calcitonin, but the absorption promoting effect 
became weaker with lowering of the concentration of the absorption promoting agent. 

55 
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Table 15 




5 


Concentration of absorption promoting agents (w/v%) 


Maximum blood concentration of 
human calcitonin in average (pg/ml) 




S-970 


Citric acid 


10 


10.0 
5.0 
2.5 
1.0 


20.0 
10.0 
5.0 
2.0 


1652 
1116 
191 
86 



40 Claims 



45 



50 



55 4. 



A pharmaceutical composition which comprises an effective amount of a physiologically active polypep- 
tide, and an absorption promoting agent consisting of a combination of an organic acid and a fatty acid 
sucrose ester in admixture with a pharmaceutical^ acceptable carrier or diluent. 

The composition according to claim 1, wherein the organic acid is a member selected from the group 
consisting of acetic acid, butyric acid, fumaric acid, malonic acid, phthalic acid, propionic acid, glutaric 
acd, ad.p.c acid, valeric acid, caproic acid, maleic acid, ascorbic acid, isoascorbic acid, malic acid 

I. ^ aC ' d ' tartariC add ' CitriC 3Cid ' and benzoic acid - their Pharmaceutical^ 
acceptable salts, and a combination of one or more thereof. 

The composition according to claim 2, wherein the organic acid is a member selected from the group 
consisting of tartaric acid, citric acid, malic acid, lactic acid, benzoic acid and succinic acid. 

The composition according to claim 1, wherein the fatty acid sucrose ester is a member selected from 
the group consisting of sucrose stearate, sucrose palmitate, sucrose oleate, sucrose laurate, sucrose 
behenate, and sucrose erucate, and a combination of one or more thereof. 



75 



20 



25 



Experiment 1 1 

Effects for promoting absorption of calcitonin by using a combination of an organic acid and a fatty acid 
sucrose ester in rapidly soluble composition: V 

Test materials were prepared by dissolving human calcitonin (h-CT) 3 mg. tartaric acid 10 w/v% and 
sucrose stearate (S-570) 2 w/v% to a 1 w/v% aqueous gelatin solution 3 ml. adding the solution (each i ml) 
to a vessel, followed by lyophilization. v ' 

th- 5 ^ Same IT 3 ™ 6 ' 33 described in E *Periment 8. the test material was administered to the dog and 

£££LT C TT I ^ int r!' S - ^ Semm W3S S6Parated - ,here were measured the blood calcium 
concentration with Calcium C kit (manufactured by Wako Junyaku K.K.. Japan), the blood phosphor 
concentration with Phosphur-C Test (manufactured by Wako Junyaku K.K.. Japan) and the bLd human 
calcitonin concentration by RIA. The results are shown in the accompanying Fig 8 

As ,s shown in Fig. 8, with increase of the blood human calcitonin, the concentrations of calcium and 
pnospnur in blood were lowered. " 

30 Effects of the Invention 

When polypeptide hormones are administered orally, they are usually decomposed by a protease and 

^Z^^^L^r^ and Ca " ^ eXhiWt th6ir SUffiCient P h ^°'°9ica. activities. From this 
viewpoint, the polypeptide hormones are usually administered by injection. On the contrary, according to 

hn^ P0S '°K- , K < ; 0 r ra I ed bV 3n absor P tion Promoting agent of the present invention, the polypeptide 
hormones can highly be absorbed through the intestinal tract and the membrane within the oral cavity and 
hereby, the hormones can exhibit their physiological activities even by oral administration or by application 
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5. The composition according to claim 4, wherein the fatty acid sucrose ester is a member selected from 
the group consisting of sucrose stearate, sucrose palmitate, sucrose oleate, and sucrose laurate. 

6. The composition according to claim 1, wherein the polypeptide is a member selected from the group 
5 consisting of insulin, angiotensin, vasopressin, desmopressin, LH-RH (luteinizing hormone-releasing 

hormone), somatostatin, calcitonin, glucagon, oxytocin, gastrins, somatomedins, secretin, h-ANP 
(human atrial natriuretic peptide or factor), ACTH (adrenocorticotropic hormone), MSH (melanocyte- 
stimulating hormone), /S-endorphin, muramyl dipeptide, enkephalins, neurotensin, bombesin, VIP (vaso- 
active intestinal polypeptide), CCK-8 (cholecystokin-8), PTH (parathyroid hormone), CGRP (calcitonin 
io gene related peptide), TRH (thyrotropin releasing hormone), endothelin, TSH (thyroid-stimulating 

hormone), and their derivatives. 



7. The composition according to claim 1 , wherein the polypeptide is a member selected from the group 
consisting of salmon calcitonin, human calcitonin, porcine calcitonin, eel calcitonin, chicken calcitonin, 

75 rat calcitonin, bovine calcitonin, and sheep calcitonin. 

8. The composition according to claim 7, wherein the eel calcitonin is [ASU 1,7 ]-eel calcitonin. 

9. The composition according to claim 1 , which is a composition for oral administraion. 

20 

10. The composition according to claim 1, which is sublingual tablets. 



11. The composition according to claim 10, which is a rapidly soluble composition. 



25 Claims for the following Contracting States : ES, GR 



1. Process for the production of a pharmaceutical composition which comprises mixing an effective 
amount of a physiologically active polypeptide with an absorption promoting agent consisting of a 
combination of an organic acid and a fatty acid sucrose ester and with a pharmaceutical ly acceptable 

30 carrier or diluent. 

2. The process according to claim 1, wherein the organic acid is a member selected from the group 
consisting of acetic acid, butyric acid, fumaric acid, malonic acid, phthalic acid, propionic acid, glutaric 
acid, adipic acid, valeric acid, caproic acid, maleic acid, ascorbic acid, isoascorbic acid, malic acid, 

35 succinic acid, lactic acid, tartaric acid, citric acid, and benzoic acid, and their pharmaceutical ly 
acceptable salts, and a combination of one or more thereof. 

3. The process according to claim 2, wherein the organic acid is a member selected from the group 
consisting of tartaric acid, citric acid, malic acid, lactic acid, benzoic acid and succinic acid. 

40 

4. The process according to claim 1, wherein the fatty acid sucrose ester is a member selected form the 
group consisting of sucrose stearate, sucrose palmitate, sucrose oleate, sucrose laurate, sucrose 
behenate, and sucrose erucate, and a combination of one or more thereof. 

45 5. The process according to claim 4, wherein the fatty acid sucrose ester is a member selected from the 
group consisting of sucrose stearate, sucrose palmitate, sucrose oleate, and sucrose laurate. 

6. The process according to claim 1, wherein the polypeptide is a member selected from the group 
consisting of insulin, angiotensin, vasopressin, desmopressin LH-RH (luteinizing hormone-releasing 

so hormone), somatostatin, calcitonin, glucagon, oxytocin, gastrins, somatomedins, secretin, h-ANP 
(human atrial natriuretic peptide or factor), ACTH (adrenocorticotropic hormone), MSH (melanocyte- 
stimulating hormone), /^-endorphin, muramyl dipeptide, enkephalins, neurotensin, bombesin, VIP (vaso- 
active intestinal polypeptide), CCK-8 (cholecystokin-8), PTH (parathyroid hormone), CGRP (calcitonin 
gene related peptide), TRH (thyrotropin releasing hormone), endothelin, TSH (thyroid-stimulating 

55 hormone), and their derivatives. 



7. The process according to claim 1, wherein the polypeptide is a member selected from the group 
consisting of salmon calcitonin, human calcitonin, porcine calcitonin, eel calcitonin, chicken calcitonin, 
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rat calcitonin, bovine calcitonin, and sheep calcitonin. 
8- The process according to claim 7, wherein the eel calcitonin is [ASU 17 ]-eel calcitonin. 
5 9. The process according to claim 1 for the production of a composition for oral administration. 

10. The process according to claim 1 for the production of sublingual tablets. 

11. The process according to claim 10 for the production of a rapidly soluble composition. 
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Human calcitonin concentration (pg/ml) 
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